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(57)Abstract 

PROBLEM TO BE SOLVED: To provide the recombinant coat proteins of nervous necrosis-causing viruses infecting groupers, and to 
provide a vaccine using the same, because the prevention of the viral disease by the use of the vaccine is an ideal viral disease 
measure by which the maximum effect can be expected at the minimum cost. 

SOLUTION: The recombinant coat protein of a RG type virus among four different gene type viral nervous necrosis-causing viruses 
having pathogenicity against fishes was obtained. The protein is useful as a vaccine for preventing the infection of the RG type virus 
infecting the groupers. 
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* Jf T & ^ * SOD * -Ob X ttW SI® ^E^ffl "7 * * 
[0 0 0 1 ] 

[0 00 2] 

ro< ©iiwcc^ajwnr^s^ * 20 

(Viral nervous necrosis: VNN)te, 

(encephalomyelitis, encephalopathy^) 5t^Bencep 
ha1itisfc4) #*-XF5Ur. #fc*-W>K*^ 
7, -7^t;t:*>, vU-^Tte£c>V>;tf#-A>4l^ 

ntc^ 0 £4LTfW£^K:**U ajiw 

[0003] ccD»«^sm-c#6^snri^vNN©ffi 

m s * c 4 ^ 6 <DSieas»*$isa:ss«^i8 
T * £ c 4 WW hMc 3 nrfc 0 , JHJi^aiBCctew & 

^^Jl/XOW^^^V^^-^aiaSJ^ (Polymerase c 
hain reaction: 

& 6 a ffl * » £ t^zhtiz. 

[0 004] L/*»L«J!!l«tC*$t*Ttt. fi^^SMRecfc 5 
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r«wr^Ttr©a**>^»u"cc»sc4^6, 

[0 00 5 ] 4C^r, VNWOJSH , 5^^^CCtt4o<0 

aPNNV). V^^7CCS^-T^BF^^^(BFNNV0^J:^^ 
[0 00 6] 

H«^i7^^>teJ:a t fiE»^^^>&4**<*S 
^^^OJtffl****4Sc±tt*JJ:tf*«Bai* s 

pjffi-c*sc4<p6. «&^8i*.tcj:sj$#9**> 

[0 00 7] 

S?>0W^>4LTWJBtr&&t 4£mi£U 
[0 00 8] 

[0 00 9] *»98©iffift^1*^>^^K^* 
[0010] RGdr-Y^OSlMrC***^** 
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[001 n^r, nhtitcpcmy^j -?-&mi,> 

V'^yTs % Y^ZZ — s Mx.tfpET-16b(Novaqen)T'fflfftx. 

SBL2i(DE3)*ffiK^^AUrtfx.^J:^o mmc . 

(w^^aj^®) (couttgft 

[ooi2] ftmxw,<Dmm<Dtc&>t<c, itmistcm&z 20 

[00 1 3] fr< Lxmhu^^mom^m^^ 
[0014] *9moia)kz9m*>*9K*mmi>it 

[0 0 1 5] *^B^fltfe^tS$>/^H%r7^^>i 

aortal*. cti6©iara*Ka-j-*ccisbTW. 
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ttOaW, *^IM?ffi^>^^Sittl Mcr-lm 
g/S^Sl^ *3fc!8:-^0Si«2|pI-5ll5&5>f*O 

[0017] 
[0018] 

1. 2 v~~>#m<DPCR75 j 

1) •J-f^xttKOfHU 

^nha-;l/«:8ec»fl» (Rm) ^ifflb. ^-OI^rna 

[0 0 1 9 ] 2) WA^>^^Sitfi J ?-^P-*->^ 
a) RNA 3'5£S5<9*y (A)fflM«J0 

— ;U/^aD^;l/AjftH3, Bio-spin;*7 7A(Bio-R 

iBBKctt 4 J: 9 2 :*KH* < ddw) teifflW Lfc. 

[0 02 0] b) ^n-^>^'-<>;£- 

— pBluescripts SK-(&£l>t£KS0 (S 

trataqene) * — *ffll»^n— yCC/Bl>/c. ^ 

Si£ffl«««*r*3(RL, EcoRi©#ffiTr3rc, 3H#F^ 
4*7w;*^7 7 ^ (^sjs> ^jjo*. sec, 

30»HKJ6S#By>WfcU 7xy-V^nn^ 
Aflllffi* fcJ:M7^^-Xa (Geneclean kit;BI0 10 
line.) F*@iRUTEtt«ffitC««?U/c. 
[0 0 2 1 ] c) cDNA(D^/a±^P-->^ 
cDNAfl^ SE <h^U-x>^&^ Ti meSaver 1 " cDNA Synth 
esis kit (Pharmacia) &fBl*tiM<D'7B hx — frtctt 
l^Tofc. —l/^** — tt. *6*Pi;tf>E<:oRl 

rftii7WJ*x77>-^ r in y > bm 1 1/ p bi u 

escripts SK- (A4tr»»KS-) ^ 9 & — *fflC»cDNAK>t 

0)^mElftO^£tt, Hanahan<07?ffi (Hanahan ,D. (198 
3): Studies on transformation of Escherichia coli w 
ith plasmids.J.Mol .Biol . ,166,557-580) GCj^tfo 
It. 

[0 02 2] d) ffl8l^cDNA^n-><D^^y-x>^ 

a»^M^->t r>tri/y 

NwoWR»3R«iffi'rx^y-^>^ofc. «»wtcw^ 
^ y - x > m h ti fenx cdmaW>t- b ^ a - ^ 
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[0 02 3 ] 3) ^»^>^*^®iSe^cDNA^n-><D 
ttte?, ^f^+^ffitCckQff ^/co -Tftfr^ peg 

it^T'leliRU/c^^^ 5 F^n->£§§^CU Dye pr 
imer thermal cycle sequence kit ( ABl) &£Z$T3/T7 
dye primer (ABl) ^ffl^r^t^Cffil^— 
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[0024] 4) famm^-zomtfity-yj^-m 

W±CD^"e^U/cSS12^J^, Cenetyx ( SDC V V \ 

H&l-J^A ■e-ilfc^^-iw F-5 (IS?iJ## 
3) ti % RIMA2CDiaS#^17-33^C— SC"T^17igSiNcoI 
e»iB^J * Wmt £ fc dMcRtt 5 '^M<D 5 • -GACTCC- 
3 , Km^-ti/c23^S^^^/c 0 Ttft^ 
l/c^-f^NW R-3 (IB5WHt4) ti. RNA2<D$SS 
##1387-1403(Cffl*l W tt 17JSS £ XhoIffiMffiB&J * ftJJD 
-6 fctf) Rtt fc 5 '^MBJCO 5 1 -CAGCTCCA-3 'SE^J *> 

[002 5] 

tan 





v>wm 


RGNNVRNA2±TCD^S#^ 


NNV-F5 


5' -gac 1 c c ATGGTACGCAAAGGTGA-3 ' 


17-33 


NNV-R3 


5' -cage tcgaGGCCATTTAACCACATG-3' 


1387-1403 
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fc^fcPCR-RFLPffifc «fc 0 RC* -Y ^t*5Ci 
[0 02 7 ] 2)^fi<DM4A^>^^KiSe j f cDNA(D^a 

- ~ > y i ift^ftAllof'PU 

a) W£ * > * MMBT- 

v-Srffll^ PCRCcJ:DRNA2^6^-^> V-f"^ >^ 
7U-A*^tf««**fi|iiU/tfcO*ffll^c 0 EP*b, * .40 
^;i/^SKs^*90*C*C5»Pa»n^**-C^U. io 

MLO5l£ffl[*r42 0 C, 3Q»|ffl3»K3fSJe*tT-3^«, 9 
9XTl0#BflM&0fc. C<DJSl6iR{C*H/4flSS©PCR» 
if-VJUf >f — GeneAmp PCR system9600 
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EHSCCtTofc. iHSX^A-Wi, tZJIl<DSa3Cp6lO 
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[0 03 3] 3) *4^X?MHKI* 

JWffl^-f JU^Wi^N*** (1995^, HS**) CD^ 

«*KR*fllt^. *r, M4tlOBR«Kc«KOPBS«ttliL 

(8,000Xq« 30flfi5) L/±»«BJRtt. 0.45 

«B*TT«WB«# (-80*0 0?c o 
[0 0 3 4] b) i^itl^ 
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[0 0 3 7] 20* >^®#f#6ftfc. 2 »tt^*!HK: 

T-MCD^JbX^ RG*-f :/fcC^l>T©ffi&*$1^** [0 0 3 8] 

SEQUENCE LISTING 
<L10> 7KS/f^W (Director-General of Fisheries Agency) 
<120> Recombinant coat proteins of nerrous necrosis viruses infectinq qr 
oupen 



30 

<130> P01381203 
<160> 4 
<210> 1 
<211> 1403 
<212> DNA 

<213> redspotted qrouper nervous necrosis virus RGtype 
<400> 1 

cqctttqcaa tcacaaatqq tacqcaaaqq tqaqaaqaaa ttqqcaaaac ccqcqaccac 60 
caaqqccqcq aatccqcaac cccgccgqcq tqctaacaat cqtcqqcqta qtaatcqcac 120 
tqacqcacct qtaqctaaqq cctcqactqt nactqqattt qqacgtqqqa ccaatqacqt 180 
ccatctctca qqtatqtcqa qaatctccca qqccqtnctc ccaqccqqqa caqqaacaqa 240 
cqqatacqtt qttqttqacq caaccatcqt ccccqacctc ctqccacqac tqqqacacqc 300 
tqctaqaatc ttccaqcqat acqctqttqa aacactqqag tttqaaattc aqccaatqtq 360 
ccccqcaaac acqqqcqqtq qttacqttqc tqqcttcctq cctqatccaa ctqacaacqt 420 
tcacaccttc qacqnqcttc aaqcaactcq tqqtqcaqtc qttqccaaat qgtqggaaag 480 
caqaacaqtc cqacctcaqt acaaccqcac qctcctctqq acctcqtcqq qaaaqqaqca 540 
qcqtctcacq tcacctqqtc qqntqatact cctqtqtqtt qqcaacaaca qnqatqtqqt 600 
caacqtqtca qtcatqtqtc qctqqaqtqt tcqattaaqc qttccatctc ttqaqacacc 660 
tqaaqaqacc accqctccca tcatqacaca aqqttccctq tacaacqatt ccctttccac 720 
aaatqacttc aaqtccatcc tcctaqqatc cacaccactq qacattqccc ctqatqqaqc 780 



[0039] 
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11 12 
aqtcttccaq ctqqaccqtc cqctqtccat tqactacaqc cttqqaactq qaqatqttqa 840 
ccqtqctqtt tattqqcaca tcaaqaaqtt tqctqqaaat qctqqcacac ctqcaqqctq 900 
qtttcqctqq qqcatctqqq acaacttcaa caaqacqttc acaqatqqcq ttqcctacta 960 
ctctqatqaq caqcctcqtc aaatcctqct qcctqttqqc actqtcttca cccqtqttga 1020 
ctcqqaaaaa ctaaaccqqq tcatncqqtt ccctaantnc qtatcqntqa tqaccaattt 1080 
tqaacaattq attaaaqcac taacaaatta taaataaaqa aatacaaaca aacaaaactq 1140 
aaattqqaaa qaataqaaqc qaaattqaat cactcqctaq caaattaaac qacaaaqcac 1200 
ccaaqqaqqq tqcqattqct attqttqqta cccttqacqq cqtaccqcta cqcttqaaqg 1260 
cctatacacq qctqqaaqcc gccgcqtqct taattqqqtq ccagtqgtac naqtcqtatc 1320 
caacqccqaq qaaqtccctc tttgggctgt tqqqttaccq ttactccqcq caatqaqcac 1380 
caccqccatq tqqttaaatq qcc 1403 

<210> 2 
<211> 366 
<212> PRT 

<213> redspotted qrouper nervous necrosis virus 
<400> 2 

Met Val Arq Lys Cly Clu Lys Lys Leu Ala Lys Pro Ala Thr Thr Lys 

5 10 15 

Ala Ala Asn Pro Gin Pro Arq Arq Arq Ala Asn Asn Arq Arq Arq Ser 

20 25 30 

Asn Arq Thr Asp Ala Pro Val Ala Lys Ala Ser Thr Xaa Thr Cly Fhe 

35 40 45 

Cly Arq Gly Thr Asn Asp Val His Leu Ser Gly Met Ser Arq lie Ser 

50 55 60 

Gin Ala Xaa Leu Pro Ala Gly Thr Gly Thr Asp Gly Tyr Val Val Val 
65 70 75 80 

Asp Ala Thr He Val Pro Asp Leu Leu Pro Arq Leu Gly His Ala Ala 

85 90 95 

Arq He Phe Gin Arq Tyr Ala Val Glu Thr Leu Glu Phe Glu He Gin 

100 105 110 

Pro Met Cys Pro Ala Asn Thr Gly Gly Gly Tyr Val Ala Gly Phe Leu 

115 120 125 

Pro Asp Pro Thr Asp Asn Val His Thr Phe Asp Xaa Leu Gin Ala Thr 

130 135 140 

Arq Gly Ala Val Val Ala Lys Trp Trp Glu Ser Arq Thr Val Arq Pro 
145 150 155 160 

Gin Tyr Asn Arq Thr Leu Leu Trp Thr Ser Ser Gly Lys Glu Gin Arq 

165 170 175 

Leu Thr Ser Pro Gly Arq Xaa lie Leu Leu Cys Val Gly Asn Asn Xaa 

180 185 190 

Asp Val Val Asn Val Ser Val Met Cys Arq Trp Ser Val Arq Leu Ser 

195 200 205 

Val Pro Ser Leu Glu Thr Pro Glu Glu Thr Thr Ala Pro He Met Thr 

210 215 220 

Gin Gly Ser Leu Tyr Asn Asp Ser Leu Ser Thr Asn Asp Phe Lys Ser 
225 230 235 240 

lie Leu Leu Gly Ser Thr Pro Leu Asp He Ala Pro Asp Gly Ala Val 

245 250 255 

Phe Gin Leu Asp Arq Pro Leu Ser He Asp Tyr Ser Leu Gly Thr Gly 
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260 265 
Asp Val Asp Arg Ala Val Tyr Trp His 

275 280 
Ala Gly Thr Pro Ala Gly Trp Phe Arg 

290 295 
Asn Lys Thr Phe Thr Asp Gly Val Ala 
305 310 
Arq Gin lie Leu Leu Pro Val Gly Thr 
32 5 

Glu Lys Leu Asn Arg Val Xaa Arg Phe 
340 345 
Thr Asn Phe Glu Gin Leu lie Lys Ala 
355 360 

[0 040] 

<210> 3 
<211> 23 
<212> DNA 

<213> Artificial sequence 
<22Q> 

<223> Desired DNA based on RGNIMV 
<4O0> 3 

qactccatqg tacqcaaaqq tqa 23 

[0 04 1 ] 

<210> 4 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed CNA based on RGNNV 
<400> 4 

caqctcgaqg ccatttaacc acatq 25 

mm<onmtatmi 

«itcj:SJBtrr«*7SrHr*a [U->1 : ttffcSDNN 
v, lx->2 : mi&&t^Jmfft1&$>s*?m (©^ 



270 

He Lys Lys Phe Ala Gly Asn 
285 

Trp Gly lie Trp Asp Asn Phe 
300 

Tyr Tyr Ser Asp Glu Gin Pro 
315 320 
Val Phe Thr Arg Val Asp Ser 
330 335 
Pro Xaa Xaa Val Ser Xaa Met 
350 

Leu Thr Asn Tyr Lys 
365 



[03] Allrlfei $ t/dltfti ^ > x ^ 
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[Ell ] 



CGCITTGCAATCACAA ATGGTACGCAAAGGTGA GAAGAAATTGGCAAAACCCGCGACCACCAAGGCCGCGAATCCGCAAC 
CCCGCCGGCGTGCTAACAATCGTCGGCGTAGTAATCGCACTGACGCACCTGTAGCTAAGGCCTCGArrGTNACrGGATTT 
GGACGTGGGACCAATGACGTCCATCTCTCAGGTATGTCGAGAATCTCCCAGGCCGTNCTCCCAGCCGGGACAGGAACAGA 
CGGATACGTTGTTGTTGACGCAACCATCGTCCCCGACCTCCTGCCACGACTGGGACACGCTGCTAGMTCTTCCAGCGAT 
ACGCTCnTGAAACACTGGAGTTTGAAATTCAGCCAATGTGCCCCGCAM 

CCTGATCCAACTGACAACGTTCACACCTTCGACGNGCTTCAAGCMCTCGTGGTGCAGTCGTTGCCAAATGGTGGGAAAG 
CAGAACAGTCCGACCTCAGTACAACCGG^CGCTCCTCTGGACCTCGTCGGGAAAGGAGCAGCGTCTCACGTCACCTGGTC 
GGNTGATACT CCT GTGTGTTGGCAACAACAGNGATGTGGTCAACGTGTCAGTCATGTGTCGCTGGAGTGTTCGATTAAGC 
GTTCCATCTCTTGAGACACCTGAAGAGACCACCGCTCCCATCATGACACM^ 

AAATGACTTCAAGTCCATCCTCCTAGGATCCACACCACTGGACATTGCCCCTGATGGAGCAGTCTTCCAGCTGGACCGTC 

CGCTGTCCATTGACTACAGCCTTGGAACTGGAGATGTTGACCGTGCTGTrrATTGGCACATCAAGAAGTTTG 

GCTGGCACACCTGCAGGCTGGTTTCGCTGGGGCATCTGGGACAACTTCMCAAGACGTTCACAGATGGCGTTGCCTACT 

CTCTGATGAGCAGCCTCGTCAAATCCTGCTGCCTGTTGGCACTGTC 

TCATNCGGTTCCCTAANTNCGTATCGNTGATGACCAAT^ 

AATACAAACAAACAAAACTGAMTTGGAAAGAATAGAAGCGAMTTGAATCACTCGCTAGCAAATTAAACGACAAAGCAC 
CCMGGAGGGTGCGATTGCTATTGTTGGTACCCTTGACGGCGTACCGCTACGCTTGAAGGCCTATACACGGCTGGAAGCC 
GCCGCGTGCTTMTTGGGTGCCAGTGGTACNAGTCGTATCCAACGCCGAGGMGTCCCTCrnGGGCTGTTGGGTTACCG 
TTACTCCGCGCAATGAGCACCACCGCCATGTGGTTAAATGGCC 
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